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(54) AQUEOUS PIGMENT INK; INK-JET RECORDING METHOD USING IT AND INK-JET 

RECORDING DEVICE 

f57)Abs!ract 

PROBLEM TO BE SOLVED: To provide an aqueous pigment Ink which, although containing carbon 
black as a coloring material offers a high printing density and a printed image with good Image 
characteristics showing a complete resistance to water and light, has a high storage stability and Is 
stably discharged withoyt any clogging and an Ink-jet recording method and device using ink. 
SOLUTION: An aqueous pigment Ink comprises at least a coloring material, a water-soluble organic 
solvent wherein this coloring material Is dispersed and water. The coloring material comprises a self- 
dispersing carbon black, to the surface of which at least one hydrophillc group Is bound directly or 
through other atomic groups. The average particle size A (nm) and the degree of blackness index B of 
the self-dispersing carbon black satisfy formulae A>20 and 8/AsS.O. 
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(57) [f?lt>] 

til®] x-tfy-f^-vfZ&Mt-f&J y?x°bK> 

*ttH£M J^fctswc, l5^M*-*>7'5 -y? 
t>\ ^-cO^^f^g^A (nm) ,. atXHfeS^ft^B 

7 >y MBSiMB. 
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i ] 4?%<b h&mt zti^^m-t^m^ 
9 v 9 commizm-sztit: g e^fffi^-^yy? -y ? 

y 7? -y ? 36*, g e^1&M# - tf> 7" 5 -y ? «WSf 
g^A (nm) , IStVUfiBHBR&BkUfeW^t. A 

t B ^TE^2^M#Sr}i^ga^ffl*-^> 

AS 2 0 
B/AS5. 0 

[i«2 ] ^< k £>fe«k 
*a»KWt*t 3&»fc:Cr 0 . fetffc LT^< k fc-Mtf> 

5 -y ^ <^iBtais-&$iut g a#fljtas# -#>7^ -y 9 
* s *tHHfM y ? t v vc , g aa«ffi# - if- 
yy? -y 9$k g ttfmt-tfyy? ? 9 co^mt^- 

k Bfc*n c E«2^B8»*jPW;riie4rt!awr-!K> 

/5 -y 9 X$> £ i k £f#$tk -T 5 *ttS»M > ? . 
AS 2 0 

B/AS 10.0 



-COOIVU -S0 3 M. -S0 2 NH 2N 
- PO 3 HM, - PO3 M 2 s - SO 2 NHCOR. 



-;«XJia8&S£ * LT t «t v \<t 7i-)VWrab h It* 

iM 1 ximim 2 (ciBao*«Mm-f >- 9 . 



-NHg, — NR 3 



=N + — CH 3 



=N + - C 2 H 5 , 



H^^)-CH Z — + N(CH 3 >3 

— COCH 2 — + N (CH 3 ) 3 



-COCII 2 — M' 

$C 1 ~ 1 2 eOT/l^/l^ SMaS-*tTi>J:V->7x — 

[»*JH4 ] §t*ttS2>\ t^ttST"fc£li*if 1 X 
{iff 2 fciBtt»*eBPM >' ? . 

^u±ai§-ti:T . aaawftiaftSfH >r y'x ? me 
MdsrattJ ^x . Ay? tmscm 1 4 <m ^-m 
swciea^ a y 9 x-fo h z t mm t -t& a y 9 v x ? 

? fcttffi-$-*fW8!5 fcE»fiO>f y'x y MEH^T 

-f y ^ r * £ z t zw$l t -t&Mm*-- v h . 

[ If *IR 8 ] a. -y F y 9 fc^ftx*^^- Sr^ffl 
COlBiJjr - . y h 0 

[ If 9 ] Ay 9 WBSt&iK Wls?>. -tr;Pn- 
X , ^ U b'n;pr-bf — h X(i*° V^U? -i ygkfflmx 

Bf&ztcx ^tmsm 7 izimcoim^-- <? v . 
[swsbio] >r y9*vm^izAy9W.m-m*ffiz- 
tzAy9#-h t J»/ : Ji,z}5^x. ±MAy9 mmm 1 
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[ ft *if in a y 9 wsmt-x vxuy* yxnm 

[11*1112] Ay9*MMLtzAy9W&-B. MA 

zmttzA y?=j^ -v bimmmzte^x. ±ma 
mmm i —11*114 cDi^-ftifrizmwKv-i y9x°h& 
z t zmmb^-& a y? y*x v bimmw, 

[fl*If 13] ^-y Vm-A y?\,Zf&^)V*?-*ft 

m%*tx4y?itWL&mkh^ vx'h&tmmi 2t 

xm^tixv^mim i 2 tieacM y? y*x -y Me 

4 y? zws-LtzA v9wsm*MLk.4 y?ii- v u 

v x&tM V90) — V U >y x5&»Jo!2ilK«y KK-f y ? £ 
ftffrj-ifctfwa-r :^ffitt»*4ll*.fc4 y^'x ■/ MS 

mmtz&^x , ±im y ? jWBWbb 1 mi *if 4 <z>^ 

x -y MBii^So 

[ 11*11 1 6 ] taUK >y H A y ? tcSlx 

5 fcB«tf>>f > ? y'x >y MB«I§« 0 

[ If *iR 17] y 9 iR^gp*^ u ;* !✓ 7 a y T-ffM 
§<i!tfissB&*-r 4W*ii i 5 tRjato-f y 9 5^'x -y 

[000 1 ] 

>f y9 y'x >y MeH«r*fe5.iM y? y'x -y MefJ^tBt 
rat. sets t< lis y^^'x-y MB»tjstJtie 

y^, K-^ y9*m\VzA y^i^'x -y MBffcfrffiftlM 

y? y x .y vimmmzmth . 

[0002] 

[«*«be«] ep»m y?<om-&m&Mb LX. 
m*^mmz.m<r>mmmz®frLtz*r-tfy7'7 ••/ 9& 
&<m^t>tix\.i&tiK ti-tfyfy'v?**.^ y? 
com&mimi) bLxm^&fzMziz, 

*-*'y7'7 -y ? *S£LT4MfcS-fr4 i fcj6*S*$fL 

ttj6 I J:<*^fci«>, lt, -<y 

9 K#f8flSS&&ii LT^-#> 7" 5 -y 7 S*ffiHE*tf»t: 

^'f#^tL-r\ rco^, #tc^-^y7 7-y^^*ffi:$ 
^tzA >9^±£m&&S&mz$5* b mm^ft-j 



[00033 — 3r, —jKt. -< y^>&M y^ yx .y me 

-y K^Mffl&MS^iW ^3&^®MR»fc*oTRtffi 

c\<7>izih. -fy^^xvhE 
g§y*H y^tcti;. -f y^y'x >y MBHK>y Hco^'J 7 ^ 
^<09a*tioT>f y^ERfc^'Ifi^L&l^ t^O 

* $ ftfc >f y 9 & A y 9 V x >y h Kii^ffl V 

B , 4MHif* JB* LT v ^ S^WP*^ 'J ? < xmz 

nmi-fz®, mmztcriz. smtK>^m^a±m 

o mzyx^mtx-cvimximz*. t , ttaja* 
i^c^tci -5 t x a- x^ie»* s fflittc=5: s t ^ o mm 

hh^fz. X, jiS<7)*«-^i:l5iaC ^y?y'x7ME 
hixhtztb. A y9*\z^^ht}-i£y7^ -y9\z 

[0004] in.tML. ±ieLJt^— ^yy^y^w 

BWfc L-C^rtttW^^^i-CV^-f y^ 

WBPPF3-2 34 7 7 2#&« 
#I¥5- 2 0 2 3 2 4-^#&*K SIf6 - 1 9 

^*asELfe>f^3&gatt3*i.T^4. x. ^fspfs 

- 1 5 1 5 4 6#4^8tli, Sflt0M^4^-^yyx 
^4. X. Slf3- 1 34 0 7 3-f-^fgtii. mf& 

®tt, y^'yvi-yx-y M5»SSti3(t4ttffittW*fL^ 
4rtt*!Wi4>*LSv^ y?yx >y bffl-f y^*iie«§n 

[00 0 5] # M¥5 - 1 867 0 4"9^*W* 

if8-3 4 98^i(:ll *-**y7 7 7?«iI 

$^4 Z b tpX'% 4 g 5>ftmi$-#y77 -y 9 tfsdM 
[0006] 

fcWHHF3 - 2 3 4 7 7 2^-&#, #ffl¥5 - 2 0 2 3 
2 4^l8S.l>l#ffl^F6 - 1 9 3 6-^BKiEtt3*rC 

^&±a«r, mm^mmzm.jzLizA y9<7)t^iz 
mz Lxm&t>^%mz%-?x . x^-xmrntmrn 

[ 0 0 0 7 ] X. ±IBL^mW8- 1 5 1 5 4 6^ 
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v«jSep^-ht a bmc, y x/idfe«4Traia»-«fifii* 
H£U Rtai^^tc^o. xA-x^ieis^fflntc 
iar**^* 1 *^^. etc. mm^mz, 

•y ? 0>fig<9* &^iC9k/J^^4>?>fc #iHH LT L4 

^ , n $>tih mm.<^mmmts: otii^v^ rasa* 

X. ±IBL«#PH¥3-1 34 0 
7 3 ^ffit'ieW § ftT \ *4 -Y y ? J4 , «&»fcfit#33e 

#»tt£fW&^#, 9PK*lfcWJ£L#fcfc£'J, Ep^ 

flifflt«ifc«aKii«3&«»i5>*tfc: < ^ k ^ a rasa 1 * 

[ 0 0 0 8 ] X. *t*tffc4MBBtffifflL=flrvv|$BlpF 
5-1 867 0 4^fg^M¥8 - 3 4 9 8^&fl5t; 

leKStro^-i' y^eo^cca. iigi^ss^ 

ff a IM!5:MUl ^ >f V ? T*± LT l^fc . 7 
« i^Ep^S^iSftk fiMStt»Bi*a^t> 

zm'h t , j»i«#l^«^#-*>X7 -y ?e 

? * feWk -r & -r o £> , ^y^yx -y Ma 
8fcfflwy»£(c, EP^ftffis& f iS<, w^fMfcWiff 

«i*ii«a*»6*u sic. Av7<nmtmm,z.m. 

a i k *#ffiBPM > ? , K-f V7*m^ti4 V 
9 Vs. v MMfcfirifeRlP-f y^'x -y ME££iE£iift 
-TS,rktc£&. 
[0010] 

[ iljH * flfifcti. fc*><0*a ] ±15 B W^Ttf)*^ 

k LT^&< k i-«^ibktt»Wt^L<y:ffi<^ 
^ffl^tf-LT^-tfyX^ -y ?0>aiHfcttr£$*ufc iB 

UT. l5MI*-#y7-7 7?^ SB^iSSW?- 
tfyfJ'yfeWMffitt&A (nm) , »tfMfilHB 
MBt >AtBt *«TiEtf> 2 ^coWffi £}j5f 

fe-ti b^jm^-*>X5 -y ? x-fo zwmt^- 
■&*ttBPM . R-f tfflv^fc'f y? s^x -y Ma 

jfefifSRtM >X ^*x -y MBfi^KTfc * . 

AS20 

B/A5 5 . 0 



[ooii] jfctas^fc i a fc. mm, ^mmm-i 

co^r&te . A V 9 * lz mm Sr ftWt $ * & tub iz® t> t> >cr> 

ftm.m % mmt h t&> » >r >■ ^ ^ x >y mbji m l ^ 

^•y H3P^7x>fxa**illKrS<^rofe"5, BIS* "9** 
, f# ^ti^> Bft^Ep^I^^'T+^XEpWitc 

[0012] ztiiznL, iMLttmivM y^^'x 
■y MBMarffiav>f y^^'x 'y MBtfaarcttffl-r*^ 

77?^? ^tC-^-ir LTV^#^<7)*— -y ^ 

v 9 B#c*M y^tf»{c»fBiB*MBrt--6^T, iMWWfc 
■frtr i k tc J; ^ ±fBK*tf fcSf W ^ 1 1> d k (i=5r v ^ . 

tz , >J*& < k -fflwibRtt^'lWg^ L < ttffi^JE^ 
[0013] U^b** 1 ^ jfefciS^J: a tc, BB-5i- 

*-^>x5 «y ^ssksj^* jts? '* k . mmuif t 
-tfyr? -y lt t * a ^ k 

O-ti " t 0 , f*#S£ttk ftV^Ep^iiJKcOMicO 

[ooi4] ^wm^i. iMZLtjmgmnmm* 

S^fl^A (nm) tL. X—tf>77v7<7>m&X.m 

mzBt Ltzis&iz, AbBb oratcriacoraffi^M 

SK>f >71tm%LX4 -y MEfcfcff 

ix. fio. ^y^^««rafe#L^*^tc^v^T. 

A>2 0 
B/A2 5. 0 

¥±^4TflA (nm) fc , SfeSfgiCB t ^fflt, TIE 

>y MB«*1f =t l 9aEP*iiJScO© B Q a {iiH« 
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h z t * am lt *$KHtes fc . 

AS 2 0 

B/Ai 10.0 
[00 15] 

mmcommmm: mz. uttL^nmcommzmf 

fi : FgA«*2 0 n m5f^li^&W*»a?*>MR£«. 

sr v > a e^Miao* - y r 5 >y ? wr j ± , 7>it3c 

K#-#y77 >y ^firt^WLT 3 £ 
[0016] — J6r, a—ipy-fj v fcoM&Mlt. 
^fcto«ififfV^|feft*iir*T6*, -Y y? hffl-T y 

i: . M#-#yX9 -y ^tfOMfeKffiKB t OjfcOfcB/ 
A#\ W y?5ot >y hffl-f >-^*tcfe(t«.*-?K>-y7 

•y ^^*it^i4i; , mm^mLtzm^z^m-^ 
fmm t coiancwatt** lt v ^ i t & jna tfc . * 

^afeBBHRB W-#y77 7^ <W£BffiA t wit 

[0017] icDfeft, #-tf'yXy v 9 
2 0 n mIilhT\ fi-5B/A«W5. OlXh, StSf 
£ L < (i 1 0 . 0 IiLh« g EflflfclWr ~ 7" 7 -y 7 £ 
A y? is* -y hfflW y^COM^ft UTfflVvfUf. 

*-^y/7 -y fnttw&mmmmmizs^Tmm 

tf'yX^ >y ^W^ffi^flA^ 0 n mifaSTIi^*^ 



1 L%h 4y? iWteti 
[0018] ;;t. ie«*-^^ 

7 7?«¥%faffiA (nm) t(4. JilT(cS£BJt"l>7j 
feV^Tffiffl^ST^S^SACDttti. EndterCOi 

[ 0 0 1 9 ] X, *»W£fcVvCffiflH-4 ss#«a# 

y y 5 >y ^ C £ £ j6» 6 L 3r V £ 

[00 20] J31T, *«S®WHWH y^ 
*tmt=o^TK*f4 . *^^yJ<ttM«-Y y^ Sr« 

flA (nm) a^Mfe|fiijRB*^rt-4TIE<0J:d4* 

f&<7)g^frmmco$-xy77>yy$:mm-f%» w*>. 

ft, 1^*^^ y ^coi d ^-^>y^ >y ^ 

4 fcA«04Mtt3W*opBfc *5 . *f6^-Cffiffl-f S i E* 

[0021] T-j-ymz^mLizx-xyy? vtm 

iii(c«r^$fLt^*«*tta£i:LTtt, -co 
OM, -S0 3 M, -PO3HM, -PO s M 2 , -S0 2 
NH 2 , -S0 2 NHCOR (fflL, l£rpC0Ml±7mB. 

*Sr* LT 4> i. x -;1-SX(±B»* ^^r IX t «t u 

Tii. i#l4><?5ttiTt>1#fc, -COOM, -S0 3 M^' 
^-^7*7 >y^*Htfe^^tcoSrfflv^i 

[ 0 0 2 2 ] X, iiaSSyKtt^^^ r M j ii, T/P^ 'J 
^JKfctTti. Mx&\ 'Jf>A, tiy>^, 

■7A, ^yjSh'jy. ^y-zir^-^AiW^ii 
4 . 7^>ttClfflU^-*>77 >y ^ *#-g>77ft 
t LTii. *-^777^»yCOONaJ#A 

^-■STfStLT. mtr, ^-^yyy-y^^^ffiis* 
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[0023] ^^ymzwmttz^-^yf^ -y 7m. 

ffl(;^$atv^l7j<S*t LTii. mut. 

[0024] 
Ut2 ] 

-NH3 , -NR + 3 , 



=N — CH 3 



-^N<-C 2 H 5 



N(CH 3 >3 



N(CH 3 )s 



C0CH 2 — + N(CH 3 ) 3 



^Q-cocii 2 ^nQ 



[0025] JML*z&%18^iffi&ZtLtt J f-*> 
JS^S*4*i£fc LTfcL %—#y~7y ■y?£3-TS 

swifts**. *f6ffliii*itcR3es*t*^. 

[0026] 



[ 0 0 2 7 ] x, *%mzt5^xi±. iietwfca* 

If. *S®^i&l~l 2<0T/l^f;l^ B#«£*LT 

*-*>77 •y^^mm^z^-t^m^mwmb lt 

t±, -C 2 H 4 COOM. -PhS0 3 M. -C 5 

H 10 NH 3 + ^W^ft£#7 



[00283 *js«^)*flawK >7izm^& seat* 

I*-^y/7 'y 7 1 7 •/ ?SlHCD8i*tt 

*(c < t-3T^^yl4t>L<(iT-=j->"[t^«LTt3 
^cr>4 ^ycr)KmzX -yX7^%W&.^L. X. * 
«Sbktt»cJ:9§i7j<tt&ft±LT^& 0 ^crytzih. * 

aiiafiScBs ixT i . &*^&&*Si£jW8* L/s 0 -r * 
[ 0 0 2 9 ] *»^fctiv^ . ±.iel£ ea#ifcM 

^-di'y^y^d 1 $ tl h t WCli* 

<. 2«^±£^LTffifflLTftt)l£ilSLTk i 

7 ■y^nmn&t LTUu A >7±nmzttL 
T.i?4L<i20. i~i 5S*%. ±9*f£L<*±l 

75 -y 7 izmz-xmmzmm lt >r y^^ea^ msel 

XhXW 

[ 0 0 3 0 ] x. *»$<9#ttWB-r y^telifitffifflfc 
LTTfa-JK^TlSS^^-^a^WLTiiv^ 

H-(CH 2 ) m -C-((CH 2 ) n OH) 3 

mS^nll ^-fL^Ll — 5<0«SB:**b 

r. ) 

JjaLfc J; 3&S®W«***fc LTJi. *flHWM y 
?£»c*fLT. ff4L<iil-30li%, iOff* 
L < <4 1 ~ 1 0 SS%C0(SHT& £ . 
[00 3 1 ] *WK£>*«fflm>f y^tc#4ixS7j<tt« 

fc*0*fi|*fc:ff4L<s X, «*<?M?ry£-£-frf 

[0032] *mix'mmi-z>*mm;mmmt lt 

;13- ;K n-yu^iVTiV-n— 4V7°n\?)VT)V 

— t e r t -y^/WT/Prj— >f V^f-)VT)Vn 
~)V. n-^>9 y—jVmcO&mWLl~~ 5<DT)V*lVT 
)V^—)Vm ; y^f/l/*/lA7S HL y7f;l/7-fel7 

tO^hVXJi^-NT/kn— ; f h5t 

ijxfi/y/^- f N7Xfl/y/ij3- ;K 
7nfl/y?'''Ja-/K hyrnt"Vy/Ua-;k ^ 
U xf u y i?" "J r? — ;p . U7nei/y ^ 'J n -yk^o 
^x^-pyX{x^-^^7°nb°ixyJtS-|r#; ; xf-k 
y/'j3-;K 7ntl/y/'j3-/K MJ^f-I^y^ 
'J3-/K hiJifl/y 7 '[j3-;K 1,2, 6-^f 
-9- y h l J^--;^(7)r;i'^r^>'SA 1 2— 
Sr-Srtf T^^f U y ^" U 3— /MS ;/'Jt'jy; NWf 
u—)V3-9y. hV^i-n—jV-y'uy^y xfuy/'ij 
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n— JV^J *+)V (X{2xf-;M x— y'xf-yv 
?Va~)V^J:A^)l (X(ixfvM x-fvK F'Jx 
fl/y^ij3-;R/^f;i/ (XJdxf-/H x— f)Vm 
«M7;^/i/x-f/H ; F 'Jifi/y/'j n— /ky 
(X(ix^/l0 x-^/y -fb^xf-l^^'y n 
-;py';=<^ (X(2x^;i0 jL.-^f)vm<n^\WT)Vu~ 

>\ yx^y-;i-75y, F Ux^y— ;k7*S y^eOT 

nUFy, 2-b°nUF>-. 1, 3-i?X*h)V-2-4 

5 *v y yv yfiw^nii . ±ia« r t # 

[0033] #f|HJi<07Rfx»K y ft S± 

arvvp, jyr&nMtzttvx. #F4L<fi3~5 oa 

*%coteHT-*-S. 0 X. 4" y?fc*W£ft.S*tf>£-*:a 
ti, 4 y?:£M:tt£*fL7\ #?£L<ii50~95fiM 
%0>«HTfc4. X, «ftW<0*ttam-f y?ti. BrS 
so»lxffi£*-f S4 y^fc-f 4fc«>fc. ±KLt£^) 

■r*ifc*»rs, set. TffjR«*jftt»H<p*asairr* 

[0034] JJLbflJ: 0 C*»W«0*tt«H'f y?ti* 
£. 4 y?yi7 MBifc/jISi: L*CU\ 4 y;n~;fj^W 

x ^/y^f-SrftuB § i±x 4 > 7 £ Rtm-r & Eflwa „ a 

Wi'#(3!Si*H-tliiiT'( y?«?S&£J: 04 
y?£ttffi-?-£4 y?y*x-y Maft^riS* 1 * 0 , *;fi£> 
04 y?y"x y Me«*ffifc3t^KB<^>*ttHS>f y^ii 

[0035] J31Lfc*?»iHtf>*ttWPM y?£ 
fflt^TlE^SrfidWtifii^. *f£HHc94 yfiSx. -y F 

*WfflLfc>f y?y'x >y ME«agHW±»C**^'y 
FflMtO— W£H l &W22 (SST. Hi ii. 4 y 
mz^^tz^ y F 1 3cDffiMHT"£> 0 . H2(±H 1 <DA 
- Bflx^WWrffill-eS. ^>y F l 3 ii4 y ? * mrt 

im(sx)u) 1 4 #5*, t5?7?> yy 
3 yxii7-7Xf 7 7«f J: ii i 5 tarn 
Lx%t>Kh„ m*«si s^Bi-fcyyay. s-ft, 
i, y n >\ Mfcy u ^ y^T-^ng^iis fsiwi i6, 7 

£ N 7^Sx<^A-ffl^ftM§tl| 1 
H17-lSyi7-2, Hf Bj, TaN, T a A 

19, yyny. tvpsx^a, ift7;isx^Af« 

^ffiOj;^«^T-?FMS^S*«2 0 J: y&^T^ 
[00 36] ±E^>y F 1 3 col* 17-1 RXf 1 7 - 



2 &v\,xvt<?msi t (£wmaztii k . ftmrn^mM. 

%X23iP9Z&L, Ay? 2 lifi^v Y<T>/X)Vl 4£ 
MLTtttiJU ttaj*U7^>t2 2J:'5'fy^/ha2 4 

k*o, aaE»H2 5fc:ifti3&»o'cawr4. a 3 tea, 

I1C^L/;a.7 F^^iScM^"7/k^>y FO— W« 
^MfiH^^-To v;if yx';i/2 6 

[00 37] H4fc. F£ffl#SX?t'4 V^y' 

x -y f-E*§SK>— H4t4i^T, 6 Hi? 
4 VyyUPit LTW7V- FT* D . %<D-m±7V 
-Kfia*»«tJ:-5Tfia*ffl^S*tT4Jl3. *yf-W« 
-<^»R)BS5rr. F 6 1 i±IE«^.-y F 6 5 CJ: 5 

IE«««fc:BWStfeffi«fci!*$*t, X. 

[0 0 38] 6 2{i!£«K'y F6 5<0ggaiPHWf -V "/ 
TX'fo 0 . 7V- F 6 1 WSS-f S*-A*fyy a 
SdBSil. IBfi^>y F 6 5cr>&®Jj\lntmW.ttfilli3» 

mtx. 4 ytvtftnmbmgL, ^vvy^zn? 
m^mih. st, 6 3iiyv-F6 i^pssltis 
tt^tis >f yimmx-h y . y y- f 6 1 1 ibi«l is 

HK>y F 6 5 <^»gS|ft>t=^aj UfcJBJB-CfiWSn 
4. ±ISyy-F6 1 , ^776 2SW y^tSJRfr 

[00 39 ] 6511 D±flix^;y^-^4l^S^WL, 

Rtffi □ £ s u Rtaj □ Bf (c»rtrf * at b«« t a y 9 it 
vt&hximzftoim^v f\ 6 bmm^v F6 s 

Sr^tlLTlE»^>y F 6 5«9^»£?T5*:#>tf>* ^ 'J -y 
i?X'h ^-r 'J -y y 6 6 JiXT-f Ffi 6 7 fc g»nrfgt 
«-^L, #-vy yy'6 6<73— g|5!i^-^-6 8(ci;-r>T 
,IEt!)$iX'S.^F6 9 tmm (>PH*) LTV^„ iti 
(:i^^ | j7 y'6 6 (±^'-f FW 6 7 ti£H fcjBUi*«!r 

igfc* o » taii^v f 6 5 izx&mmm&ifzemm 

[0040] 51 (i«E<i*f*fl»Arftfcft<oa96«, 
4 . ELbOKftSKtS t ^TlSli^ y F 6 5 ^IBH^T LT 

AjK^^ s y^4H5, tttmufisP6 4^-vyr 

6 2{ifa#l^>y F6 5<?ffiWBII^iBjliUT^S3& t , 

7V-F6 ummmv&wzmitiLxx^ . -ecoM*, 

laH^-y F 6 5con±aiP^' 1 7^ VyfZtit . 
[0041]». ^ft 7 76 2^IB#4^.-y F 6 5cOD±ffi 
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«"^y b 6 5 Astfi^ 3 ^^aB^HK&fiai^ 
Srf 4 *§£\ ^776 2 &tf TV- b 6 1 (4JJE Lfc 
7^fey ycomco&M t n—coiimz foh» z. WISH. 
iOSH&ttJWC tfEiiK-y b 6 5«RtaiPffi{4 , 7-f fc° 

in ia»**TB#^a±m@an#{s> , 9T-^<, fasjK 

•y l«* 1 ie»Ofc«>(ciH«B«S:»IW-* IHfcWjeolBIIH 

[004211511 ta#i^-y Kfc-f >?f*^«, fflj 
>-?#-bl> -y^co— W*Sr^HT*&. £iT4 0<4 

fl»ftffl-f y^^JEBLfc-f y^JDtsat. mar, ^fv? 

-fy?g4 0W^^7 HtflWft^mt-f-ft. 4 

m-mt Lziz-t>7tcvmMm&tf>j*uyj>. mz 

t° U xfw >--CffM£ixT u £ t o^SFi L i\ 
[0043] *»ITCflSfflS*t6 A V9 ifx. -y b£fi£ 

jr^ l tz a y 7 m.mm . m*. tf . -< y ? jriw § 

4 x£Wr4^y b'gfl7 1 *»£>»Efflfi: LTtttlJSix^W 
?y, -fe/ka-X, ^yb'^kT-fex-bXJi^U^-P- 

m £ ft 2X*M y ? m. X'fo h i o =5r»jt T i> i ^ . 7 2 
b 'J -y ^*rt9It*SWcaBiS-fr*fc«><Z)*SUBt 
□T-ft-g-o ^^E»^---y b 7 OJ404 fcjfc-ffE&'^y 

[ 0 0 4 4 ] mz, aWxjM^-fcfflfflLfc'f 

^^tEU^W^^fvyM^ys -y HBfiSIESr 
^-y b<7)1tj£0— M*E7t^rT. 

■ n^MBE% i 

• b'j^fa- ;PTny^y 



[0045] \ -fy^M (^H^) toUIUi 

bbcr># 0 y a X71/- h 8 1 b . >f y^tcE®J±7jS:ft 
ffl§ft4ffllU«8 2i:. ;»liS8 2CS^§il. « 
Sl«#tJ: l 9^{4-T4Ett* : ?8 3t. if U 7 -f 

[0046] @7^i>^T, >-^»SES§S 0 ii. JSfttt 
®fli^T-?FM$ft. * U 7 -f X71y- b 8 1 {4. 

ixx. ->v7-!vm<r>&m*vm^y°v?.tKX-i l zkz>'Kfo 

imizi; 0RtmP8 5^"?FM§il. K»«8 2{4X^y 

Bh7 4 ;PA^TJFM§ fL, J±««T 8 3ft +9 Vm ^ 

■5 ^r«Jj£oia#i^.>y FJ4. E«3g^-8 3 tcy vux^m 
ft2r^-x. ^AEtJ^r^^ft. *<9x*A"¥— jMEM 

7 ^ b 8 1 <7)Dtftp 8 5 ± 0 RtEtJ LTtailSrfi 1 

3 i d tcijJfhf 4 . i CO <fc a ^riaii^ -y b'{4 , H4 t37K 

Lfctot mm%j >7i?x.v hmmmzm&&A,x- 

ffiffl$ft4 . A ^7 i^x >y blB#S^B«WSIi^»^{i. 
[0047] 

[HffeMi act, iiwMiJftft*»iji 

OJWIcWfcKiJW-***, *»BW±TIBSaisMKJ: ORBS 
§n4i> ^■c*4=3rv». ffi, Jk* &v c r %J 
C0i4. #tBf9^v^Si9a**2PT'*4o 
[0048] <Htfe0f 1 > 

(«H4tffc* i co^s ) mmwmt-tfyr? >y?p 

E E RLE S S MK II ( rJCf >b"T>ftS) 
«=Sr<JC3fitt«SMPi* ffv\ WioWtWPie^***^: 

*£(4rtKB[*B»tiMEl 0Mi%^««L. K^a-T4^ 
tfcj; 0. ^Vy^-y^O^BtC-COONaS^ 
*^$ft^r-ft>-tt^ge*iS[M^-^>7-9 -y 

fflLZtitzmmwmi 1 ftia^j; a tcL-ctf^ 

ftfc S efttScMX?-^> 7-5 >y ^ iVPWPgAIi 2 6 
B/Acr>m&MltiLfzkZ.?>, 6. 1 5ti5^it. 

[0049] Hy?i mm) jar^ja^sa^L, 

-f ;k^-(»±^*7 4/kA«)traiil£EJ s 3iLT 

30^ 
6^ 

6^ 



(9) 



1 1-80636 



[00 50] <m.WM2.> 

( mmftmm 2 coim > m jK?)Ktt# - 7-9 -y ? r 

aven 1 1 ( a o y b'T vttM ) £ -HK&^&ffiiS 
- ^am^x -y h ^r-# ^ * L . «WJK 0 . 2 

mmms. 1 osM^tcam t , wumtz - t 1 ± 0 , 

tt—itv-r? v 9 ffmmiz- C O O N a SfrHSASlfl/c 

r vtteo g e#»s# - y 77? ##«t s jut 

■ ^'y-fey y 

■ * 

[00 5 2] <jt«#y 1 > 

tatex (auy\zT>ltM) ^-SdMWIi 

mm^^y hy-^ZMzm-frWiL, mmmo . 2 us 

t^>^7 -/^«SIt- COON al^§fl)tr- 
• h y^n-zVTTxKy 

■ y -fe y y 

[0 0 54] <J:b»l2> 

(Mfl#»B40>ft*) TfjM^Ktt#-tf>7':7 -y ? S 
TATEX F-12 (f^'tttl) SHRKPSriiCffiia 

Sgfefea&fi^, W^tutMHS^Sf 

£ OKB^x y h *r-* **\ZMW& L . 0 . 2 

HftitJ* 1 OSa^KiMB L , Wmth c\h\iZi. *). 
#>~7=7 -y 7 COiiMlZ- C O O N a ^Wtfr^fut 

■ 

■ i/y-ty y 

■* 

[00 56] 



6iS 
4gp 
4 8gf 

fCffl^-^>7-'5'y^^TO&^@A{i2 5 nmtb 
£*EBUfci:£*, 6. 4t*o^ 

[0051] u 2«fi) jarRojsa-tate-u 

T4y^2*PlML^o 

30gB 

3g|5 
6SI3 

6i5 

50gP 

fj—i£V-f=jv9 CV^mtt&A J± 5 4 n m -CJb 0 !t . 

9 5?fc^, iti^c^fi^^B/AcofiSrffm 
Lfcki*. 1. 7 6?*«)fc. 

[0053] (^7 3of^M) jrRojSfl-ta^u 

?n7^w- (g±?i7^;PA») fcrcfliUEri&L 
T4>-^3^ilSL^„ 

30SI5 

6gE 

6g|5 

6g|5 

4g|5 
4 8i5 

t®^-^yy5>y^<50¥%fe^@A{±2 9 nmtf)-) 

fcfci*, notfc^. ;fLA.^i^A,B/A(7)tt 

£«ajLfci:£^ 4. 4 8T»ofc. 
[00 5 5] (-f y?4«) mr^^-^M^L, 

T-^y^4^is»Lfc. 

30^ 
51ft 
3g|5 
6g|5 

6as 
50^ 

C*l] *1 
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^a+S (A) 
(nm) 


At&KMK (B) 


(3) / (A) 


1 


- COONa 


26 


160 


6 + 15 


2 


- COONa 


25 


160 


6.4 


i 


- COONa 


54 


95 


1./6 


2 


- COONa 


29 


130 


4.48 



[0057] [fffi] ±m^>m nztk tbtzmmMRis 

aXM-C&bti*: -f^lMt. B C — 2 1 ij~ Y y 
•y^ (Jft/yl) tas«U iix^fBiftft^JGtfc 
Sfcx*/l^-£>f >9\z.tfH--th ; £ i 0 -f y? £tt 

^yx7hE^iBJC-4000 (^yys) s- 
ffl^TTIB^WflSSrfi^/t:, *tf>*SS&3i2£jjrr. 
[0 0 58] ( l ) M^Bfl^i&K 

-t»D >y 7XM<7)4 024PAPER t-_biS i S- 

O : JR^Bflfa&^MWSlH 
A : HK^H^'^SV^ 
x : HK^Mfc^l&n 
[0059] ( 2 ) 

xMlzAti. 6 o«c«ofi4a»fc: 1 yf\HtM.L1iSkfr>4 > 

sat .towttu x. -€-cMy?£±teB 

C - 2 1 T- y -y y'^t<(U BJC-4000Srffl 

fc. 

o : «^»;tt*^*s< , ep^lt i> fefffrt o . D . 

x : ««j£fcf«Hii**2&*a», X{iEp^t--g»t«ffmr^ 
O.D.f^<I4S, 
[0060] 

[ft 2 ] IS 2 : fHBSJH (HjtWaVitKW) 











o 


O 


SS60J2 


o 


o 


xxm i 


A 


X 


a««2 


A 


A 



[006 1 ] 



y$\ y?£ffl^*M y?is^v him^&m/^ 

[HI ] >fy?y'x7 MBIi^S^-/ Wfe^f- 
[H2 ] y^y'x -y MaSSa^ -y K<7>— 
[03 ] HIKwLfcM h'Sr^l^HfcLJ^y KcoM- 
[04 ] >f y? So: -y h8a«BBB<0-^t^-rWMff« 

[05] a yyxt—h y >y ^<o-«*s5tiKBfB^c* 

4. 

[06 ] IB»^-->y h«-M*^»HBrcft4. 
[07 ] y?y'x -y MB«K-y \*e>m<Dmft(M&rtt 

■wwiSH-c**. 

1 3 : A,. y K 
14 : ^y??f 
1 5 : msfe^y F 

1 6 : umm 

17-1. 17-2: VM 
1 8 : f&fffeffiSifWI 

1 9 : Wf&M 

20 -.mm 

2 1 : -f y? 

2 2 : tt^'J7a (fttMEFL) 
2 3 : *~ XfjX 
2 A: A y?m 

2 5 : ataiiw 

2 6 : -7)V^-m 
27 : #5^« 
2 8 : ^7 F 

4 0 : -f y?m. 

4 2 : ft 

4 4 : Ay-?Wm 
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4 5 : jy?*}— h'J'yy 

5 1 : mm 

5 2 : 

5 3 : SffiO-^- 

6 1 : 7'V- F 
6 2 : ^77 

6 3 : -f >?m.W#. 

6 4 : ttffiUlfMgE 

6 5 : tm^-y H 

6 6 : >y>* 

6 7 : #-f KM 



68 : 

6 9 : ^JV h 

7 0 :ia»J-->yb 
7 1 : ^>y b'gB 

7 2 : ^MiifflP 

8 0 : >fy^SE» 

8 1 : :*y 
8 2 : S»MK 
8 3 : £E**? 
84 : S«[ 
8 5 : ttfflP 



[HI] 



CH2] 



[03] 




[04] 



[05] 



[06] 




45 



r i 






42 4 






[07] 

85 8 

A 1 
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7oy t-^— i^coWt^ 

(72)%bj# mm ffisi (72) mm mm mm 



